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Systems and methods are disclosed for providing a context
menu based on predicted commands. One embodiment
involves i1dentifying historical commands previously per-
formed 1n an application. The embodiment also involves
determining that each of a subset of commands from the
historical commands has a higher correlation with a trigger
command than others of the plurality of historical com-
mands. The embodiment also involves generating a context
menu including the subset of commands in response to
receiving a request for the context menu after performing the
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PROVIDING CONTEXT MENU BASED ON
PREDICTED COMMANDS

TECHNICAL FIELD

This disclosure relates generally to computer-imple-
mented methods and systems and more particularly relates
to providing a context menu based on predicted commands.

BACKGROUND

Computing applications can be developed for touch
devices. Some devices, such as smart phones, may include
small touch display areas. In some applications, a context
menu can be accessed 1n response to mputs such as (but not
limited to) night-clicking a mouse, pressing a hot key or
combination of keys, etc.

Touch devices, such as smart phone, may be unsuitable
for accessing the same version of a context menu that may
be displayed on computing devices having larger display
areas. For example, FIG. 1 1s a modeling diagram depicting
an application executed on a computing device with a small
display screen. An application executed on the computing
device may provide a context menu including commands 12
(e.g., “Command A,” “Command B,” etc.) that are associ-
ated with an object 10.

In some cases, a context menu may be too large in one or
more dimensions for a user to view the full context menu on
a smaller display screen. For example, FIG. 2 1s a modeling
diagram depicting a context menu 16 exceeding the size of
the display screen of the computing device. Presenting a
context menu 16 associated with object 10 may obscure
some of the commands 12. In other cases, a context menu
may be scaled to fit the smaller display such that one or more
menu options are diflicult for a user to discern. For example,
FIG. 3 1s a modeling diagram depicting a context menu 16
being scaled to fit the size of the display screen of the
computing device. Scaling the context menu 16 may cause
the text for one or more of the commands to be difficult to
read on a display device having a small display area.

It 1s desirable to efhiciently use available display area for
displaying context menus 1n an application.

SUMMARY

One embodiment involves identifying historical com-
mands previously performed 1n an application. The embodi-
ment also involves determining that each of a subset of
commands from the historical commands has a higher
correlation with a trigger command than other historical
commands. The embodiment also involves generating a
context menu 1including the subset of commands 1n response
to receiving a request for the context menu after performing
the trigger command 1n the application.

These illustrative embodiments are mentioned not to limit
or define the disclosure, but to provide examples to aid
understanding thereof. Additional embodiments are dis-
cussed 1n the Detailed Description, and further description is
provided there.

BRIEF DESCRIPTION OF THE FIGURES

These and other features, embodiments, and advantages
of the present disclosure are better understood when the
tollowing Detailed Description 1s read with reference to the
accompanying drawings, where:
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FIG. 1 1s a modeling diagram depicting an application
executed on a computing device with a small display screen;

FIG. 2 1s a modeling diagram depicting a context menu
for the application exceeding the size of the display screen
of the computing device;

FIG. 3 1s a modeling diagram depicting a context menu
for the application being scaled to fit the size of the display
screen of the computing device;

FIG. 4 1s a block diagram depicting an example comput-
ing system for implementing certain embodiments;

FIG. 5 1s a modeling diagram depicting an application
having a set of contextual commands associated with a
selected object displayed on a display device having limited
display area;

FIG. 6 1s a modeling diagram depicting an example graph
for determining a correlation between a trigger command
and other commands of the context menu;

FIG. 7 1s a modeling diagram depicting a selection of a
subset of available commands in the context menu;

FIG. 8 1s a modeling diagram depicting a context menu
being provided that 1s limited to the selected subset of
commands; and

FIG. 9 1s a flow chart illustrating an example method for
providing a context menu based on predicted commands.

DETAILED DESCRIPTION

Computer-implemented systems and methods are dis-
closed for providing a context menu based on predicted
commands.

The following non-limiting example 1s provided to help
introduce the general subject matter of certain embodiments.
An application that 1s executed on a device with a smaller
display screen (e.g., a smart phone or tablet computer) can
provide a context menu to a user in response to a suitable
input. A context menu 1s a menu 1n a graphical interface that
includes a limited set of commands that are available 1n the
current context of the application. For example, a context
menu may present a limited set of commands that can be
performed on a selected object 1n the application rather than
a full set of commands that can be performed i1n the
application. For a device such as a smart phone or tablet, the
set of commands for the selected object may include a larger
number of commands than can be displayed on the display
screen 1n a usable manner. For example, a display screen
may be large enough to display only five commands from a
context menu that includes ten commands. To resolve this
i1ssue, the application can select a subset of the commands
for the context menu based on an analysis of previous
sequences of commands performed 1n the application. For
example, a previous sequence ol commands may include a
command to delete an existing object followed by a com-
mand to insert a new object. The application can determine
that a “delete” command 1s more frequently followed by an
“mnsert” command than any other command. The application
can respond to a request for a context menu after a “delete”
command 1s performed by providing a context menu that 1s
limited to the “insert” command. The context menu being
limited to the “insert” command can avoid cluttering a
limited display area with commands that a user 1s less likely
to select 1n a given context.

In accordance with one embodiment, a processing device
can provide a context menu based on predicted commands.
The processing device can identily historical commands
previously performed in an application. The processing
device can also determine a subset of the commands to be
included 1n a context menu. The subset of commands can be
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determined based on each of the subset commands having a
higher correlation with a trigger command than other his-
torical commands. For example, an “insert” command can
be highly correlated with a “delete” command or a “rename”
command can be highly correlate with an “insert” command. 5
A request for the context menu can be received after the
trigger command 1s performed in the application. For
example, rapidly tapping twice on an object after inserting
the object in a graphical interface may request a context
menu for the selected object. The processing device can 10
generate a context menu including the subset of commands
in response to the request. For example, a context menu
provided after inserting a selected object may be limited to
the commands highly correlated with an “insert” command,
such as (but not limited to) a “rename” command. 15

As used herein, the term “command” refers to anything
used to direct a computer to perform an operation or action,
including but not limited to, receiving user input 1n the form
of typing, selection of an icon, or selection of an option 1n
a menu or elsewhere. 20

As used herein, the term “historical command” 1s used to
refer to a command previously performed 1n the application.

In some embodiments, a historical command can be
recorded during a session 1n which a user or other entity uses
the application. In additional or alternative embodiments, a 25
historical command can be recorded during previous ses-
sions 1n which the user or other entity uses the application.

As used herein, the term “correlation” 1s used to refer to
a relationship between two or more commands. For
example, a first command may be correlated with a second 30
command based on the first command (e.g., an “insert
object” command) historically being performed immedi-
ately before or immediately after the second command (e.g.,

a “delete object” command).

As used herein, the term “trigger command” 1s used to 35
refer to a command used to determine, 1dentify, or otherwise
obtain one or more correlated commands. For example, a
trigger command may be a command to insert an object
where other commands are i1dentified as correlated to the
isert command and presented 1n a context menu based on 40
that determined correlation. A trigger command may, but
does not necessarily, mnitiate display of a context menu. For
example, a computer system may respond to a selection of
an msert command, by inserting an object and presenting a
context menu with commands that are correlated with the 45
insert command. In other instances, a computer system may
respond to a selection of an 1nsert command by inserting an
object and then respond to a command 1nitiating a context
menu by presenting a context menu with commands that are
correlated with the last received command, 1.e., commands 50
correlated with the mnsert command that was recerved imme-
diately before the context menu command was received.

As used herein, the term “‘context menu” 1s used to refer
to a menu 1n a graphical interface that includes a limited set
of commands that are available 1n a current context of the 55
application. A context for the application can be determined
based at least 1n part on one or more recent inputs receirved
to a graphical interface of the application. For example, a
context for an application may be based at least in part on the
selection of an object 1n a graphical interface. A context 60
menu may include a limited set of commands that can be
performed on the selected object 1n the application rather
than a full set of commands that can be performed in the
application.

In some embodiments, determining a correlation with a 65
trigger command can include determining a frequency at
which a given command has historically been performed

4

subsequent to the trigger command being performed. For
example, an application may access a log or other record that
describes a history of commands performed 1n the applica-
tion. The application can 1dentify all mnstances 1n which an
“mmsert” command was performed. For each instance 1n
which an “insert” command was performed, the application
can i1dentily a respective command performed after the
“mmsert” command. The application can determine that a
“rename” command was performed after an “insert” com-
mand for 40% of the instances of the “insert” command, a
“zoom” command was performed after an “insert” command
for 30% of the mstances of the “insert” command, a “copy”
command was performed after an “insert” command for
20% of the instances of the “insert” command, and a
“delete” command was performed alter an “insert” com-
mand for 10% of the instances of the “insert” command. In
some embodiments, a subset of commands can be selected
for the context menu based on a threshold frequency. For
example, the context menu following an “insert” command
can 1mclude commands having a frequency greater than or
equal to 25%. The “rename” and “zoom” commands can be
included 1n the context menu and the “copy” and “delete”
commands can be excluded from the context menu.

In additional or alternative embodiments, determining a
correlation with a trigger command can include determining
a frequency at which a given command 1s included 1n a
sequence of commands that includes both the trigger com-
mand and at least one additional command. For example, a
“rename” command can be 1frequently included n a
sequence of commands that includes a “delete” command
followed by an “insert” command. The application can
select the “rename” command based on detecting the per-
formance of a sequence of commands including both the
“delete” command and the “insert” command.

As used herein, the term “sequence of commands™ 1s used
to refer to multiple commands being performed 1n an
application, where each command in the sequence of com-
mands 1s performed either immediately before or immediate
alter another command in the sequence of commands.

In some embodiments, the historical commands can be
determined based on a profile of a user or other entity
accessing the application during a session. The application
can 1dentily a profile associated with the session and select
a record or other data describing the historical commands.
The analysis of historical commands can be limited to the
historical commands associated with the user profile. Lim-
iting the analysis to the historical commands associated with
the user profile can increase the relevance of the generated
context menu to a given user accessing the application.

As used herein, the term “entity” 1s used to refer to an
individual, organization, or other logical 1dentity that can be
unmiquely 1dentified by an application or service. An entity
can be 1dentified by reference to one or more client accounts
and/or by reference to a software 1dentifier and/or hardware
identifier associated with an application and/or device used
to execute, access, or otherwise use an application.

As used herein, the term “session” 1s used to refer to a
period of time during which an entity executes, accesses, or
otherwise uses an application. A session can be delineated by
a first point 1n time at which an entity 1s authenticated to use
the application and a second point 1 time at which the
authentication 1s terminated (e.g., via the entity logging out
of the application or the authentication expiring after a
period of 1nactivity).

Referring now to the drawings, FIG. 4 1s a block diagram
depicting an example computing system 102 for implement-
ing certain embodiments.
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The computing system 102 can include a processor 104
that 1s communicatively coupled to a memory 106 and that
executes computer-executable program instructions and/or
accesses 1nformation stored in the memory 106. The pro-
cessor 104 may comprise a microprocessor, an application-
specific integrated circuit (“ASIC”), a state machine, or
other processing device. The processor 104 can include any
ol a number of computer processing devices, including one.
Such a processor can mnclude or may be 1n communication
with a computer-readable medium storing instructions that,
when executed by the processor 104, causes the processor to
perform the steps described herein.

The computing system 102 can also include a bus 108.
The bus 108 can communicatively couple one or more
components of the computing system 102.

The computing system 102 can also include and/or be
communicatively coupled to a number of external or internal
devices, such as input or output devices. For example, the
computing system 102 1s shown with an input/output (“I/0”)
interface 110, a display device 112, and an input device 114.
Non-limiting examples of a display device 112 include a
screen 1ntegrated with the computing system 102, a monitor
external and coupled with the computing system, etc. Non-
limiting examples of an mput device 114 include a touch
screen, a touch pad, an external mouse, etc. In some embodi-
ments, the display device 112 and the mput device 114 can
be separate devices. In other embodiments, the display
device 112 and the input device 114 can be integrated in the
same device. For example, a display device 112 may be a
screen and the input device 114 may be one or more
components providing touch-screen functions for the dis-
play device, such as cameras for imaging a touch area or
pressure sensors for detecting pressure changes caused by a
touch.

The computing system 102 can modily, access, or other-
wise use electronic content. The electronic content may be
resident 1 any suitable computer-readable medium and
execute on any suitable processor. In one embodiment, the
clectronic content can reside in the memory 106 at the
computing system 102. In another embodiment, the elec-
tronic content can be accessed by the computing system 102
from a remote content provider via a data network.

The memory 106 can include any suitable computer-
readable medium. A computer-readable medium may
include, but 1s not limited to, electronic, optical, magnetic,
or other storage device capable of providing a processor
with computer-readable 1nstructions or other program code.
Other examples comprise, but are not limited to, a floppy
disk, CD-ROM, DVD, magnetic disk, memory chip, ROM,
RAM, an ASIC, a configured processor, optical storage,
magnetic tape or other magnetic storage, or any other
medium from which a computer processor can read nstruc-
tions. The 1nstructions may comprise processor-specific
instructions generated by a compiler and/or an interpreter
from code written 1n any suitable computer-programming
language, including, for example, C, C++, C#, Visual Basic,
Java, Python, Perl, JavaScript, and ActionScript.

A menu module 116 stored in the memory 106 can
configure the processor 104 to generate a context menu for
rendering 1n a graphical interface. In some embodiments, the
menu module 116 can be a stand-alone application executed
by the processor 104. In other embodiments, the menu
module 116 can be a software module included in or
accessible by a separate application executed by the proces-
sor 104 that 1s configured to modify, access, or otherwise use
the electronic content.
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The computing system 102 can include any suitable
computing device for executing the menu module 116.
Non-limiting examples of a computing device include a
desktop computer, a tablet computer, a laptop computer, or
any other computing device suitable for rendering the elec-
tronic content.

FIG. 5 1s a modeling diagram depicting an application
having a set of contextual commands 204 associated with a
selected object 202 displayed on a display device 112 having,
limited display area. For example, a context for an applica-
tion can be determined, identified, or otherwise defined
based on an object 202 displayed on the display device 112.
The menu module 116 can determine that a set of contextual
commands 204 are associated with an object. Non-limiting
examples of the contextual commands 204 include an
“mmsert” command for inserting a new object, a “delete”
command for deleting an object, a “rotate” command for
rotating a selected object, a “rename” command for renam-
ing a selected object, and a “copy” command for copying a
selected object.

The display device 112 may be too small to display all of
the contextual commands 204 1n a context menu for the
object 202. The menu module 116 can generate a context
menu that 1s limited to predicted commands for a user or
other entity by determining a correlation between triggering
actions detected by the menu module 116 and one or more
of the contextual commands 204. For example, the menu
module 116 can analyze a history of past commands to
determine a context in which the first command 1s per-
formed. The menu module 116 can determine that a first
command 1s historically followed by a second command or
otherwise correlated with the second command. The menu
module 116 can provide a context menu subset that includes
the second command.

In a non-limiting example, the menu module 116 can
generate a context menu based on recently performed com-
mands or other trigger commands in an application, such as
a development environment utilizing a Content Repository
API for Java (“JCR”). A developer entity using the devel-
opment environment may decide to reorganize objects or
other components of a web application developed using the
development environment. The developer may reorganize
objects or other components by deleting unwanted objects,
adding new objects, and renaming the new objects. The
menu module 116 can determine that a developer that
performs a trigger command, such as a “delete” command,
that 1s associated with a given context (e.g. reorganizing or
otherwise modilying component ol a web application 1n a
development environment) 1s likely to perform an additional
“delete” command. The menu module 116 can also deter-
mine for the given context that the developer 1s likely to
insert objects after deleting other objects and to rename the
new objects after msertion. The menu module 116 can thus
provide a context menu that includes a “delete” command,
an “insert” command, and a “rename” command 1n response
to detecting a context 1n which the user i1s deleting objects
from an application 1n a development environment.

In some embodiments, the menu module 116 can be
implemented on a web-based application. For example, a
web-based development environment may include the menu
module 116. The web-based development environment can
log or otherwise record commands performed by a given
entity 1n the development environment. The record of his-
torical commands can be associated with a profile for the
entity. For example, in a development environment using
JCR, an entity can perform a REpresentational State Trans-
ter (“REST™) operation to modily or otherwise access an
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application under development. The menu module 116 can
identily one or more commands from one or more REST
operations. The menu module 116 can log or otherwise
record the 1dentified commands and associate the 1dentified
commands with a profile for the enftity. For example, the
menu module 116 can record a predetermined number of
recent commands (e.g., the ten most recent commands) and
record switches between different commands (..,
sequences ol different commands). Analyzing switches
between different commands can allow the menu module
116 to i1dentily patterns in the actions of the entity with
respect to a development environment or other application.
In a non-limiting example, an entity can select objects 1n a
web application under development by clicking the objects
using a mouse pointer or by triggering a touch event on a
touch-based input device. The selection command can be
sent via an Asynchronous JavaScript and XML (“AJAX™)
request or other suitable request to a server at which the
menu module 116 1s executed. Based on the analyzed
information about the entity’s use of historical commands,
the menu module executed on the server can respond to a
selection with a context menu limited to commands pre-
dicted from the entity’s historical commands. The com-
mands 1n the context menu can be commands correlated
with a trigger command.

FIG. 6 1s a modeling diagram depicting an example graph
for determining a correlation between a trigger command
and other commands of the context menu. The graph can be
used to i1dentify correlations between different commands
that can be performed with respect to the object 202. For
example, the menu module 116 may access a log or other
record that describes a usage history for the contextual
commands 204. The menu module 116 can identity all
instances in which a “delete” command was performed. For
cach instance in which a “delete” command was performed,
the menu module 116 can i1dentity which of the contextual
commands 204 have historically been performed after the
“delete” command. As depicted in FIG. 6, the menu module
116 can determine that an “insert” command was performed
after a “delete” command for 35% of the instances of the
“delete” command, that an additional “delete” command
was performed after a “delete” command for 15% of the
instances of the “delete” command, that a “rotate” command
was performed after a “delete” command for 20% of the
instances of the “delete” command, that a “rename” com-
mand was performed after a “delete” command for 10% of
the mstances of the “delete” command, and that a “copy”
command was performed after a “delete” command for 20%
of the mstances of the “delete” command.

In some embodiments, the menu module 116 can select a
subset of the contextual commands 204 based on a threshold
frequency at which each of the subset of commands 1is
performed after a trigger command (e.g., a “delete” com-
mand”). For example, the context menu following a “delete”
command can include commands having a frequency greater
than or equal to 15%. The “insert,” “rotate”, and “copy”
commands can be included 1n the context menu and the
“delete” and “rename” commands can be excluded from the
context menu.

In some embodiments, the menu module 116 can deter-
mine correlations between trigger commands and other
contextual commands based on sequences of commands.
For example, a user may delete two text blocks, add two
images at the positions of the deleted text blocks, and update
a name or description for the website based on the added
components. The menu module 116 can respond to a sub-
sequent deletion command by presenting a context menu
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with a subset of the full context menu commands where the
subset includes the insertion command. The menu module
116 can determine a frequency at which a given command
1s associated with a sequence of two or more other com-
mands.

For example, as depicted in FIG. 6, for a sequence of
commands including a “delete” command and an “insert”
command:

a frequency of selecting an “insert” command can be 7%;

a frequency of selecting a “delete” command can be 3%;

a frequency of selecting a “rotate” command can be 10%;

a Ifrequency of selecting a “rename” command can be

70%: and

a frequency of selecting a “copy” command can be 10%.
The menu module 116 can select commands for a context
menu having a selection frequency of 10% or greater in
response to detecting a sequence of commands including a
“delete” command and an “insert” command.

FIG. 7 1s a modeling diagram depicting a selection of a
subset 302 of available commands 1n the context menu. The

menu module 116 can select the subset 302 based on the
commands 1n the subset 302 having a higher correlation with

a trigger command, as described above with respect to FIG.
6.

The subset 302 can be used to generate a context menu
that 1s limited to the subset 302. For example, FIG. 8 1s a
modeling diagram depicting a context menu 402 being
provided that 1s limited to the selected subset 302 of the
contextual commands 204. The menu module 116 can
update a list of historical commands based on which of the
contextual commands 204 1s selected from the context menu
402.

In some embodiments, the context menu 402 may not
include one of the contextual commands 204 desired by a
user. A user can provide an additional input representing a
request for a full context menu. The full context menu can
include all of the contextual commands 204. The full context
menu can replace the context menu 402 in response to
receiving the request for the full context menu.

FIG. 9 1s a flow chart 1llustrating an example method 500
for providing a context menu based on predicted commands.
For illustrative purposes, the method 500 1s described with
reference to the system implementation depicted 1n FIG. 4.
Other implementations, however, are possible.

The method 500 mnvolves identifying historical com-
mands previously performed 1n an application, as shown in
block 510. The processor 104 of the computing system 102
can execute the menu module 116 or other suitable pro-
gramming instructions to identity the historical commands.

In some embodiments, the menu module 116 can difler-
entiate between different types of objects 202. For example,
the menu module 116 can limit an analysis of historical
commands to commands performed with respect to a spe-
cific object 202 or within a specific group of objects 202.
The menu module 116 can determine context menu 402 for
an object 202 or a group of objects 202 that are associated
with a common list of commands that perform the same
respective functions with each of the objects 202 in the
group.

The method 500 further involves determining that each of
a subset of commands from the historical commands has a
higher correlation with a trigger command than other his-
torical commands, as shown 1n block 520. For example, the
processor 104 of the computing system 102 can execute the
menu module 116 or other suitable programming instruc-
tions to determine which of the contextual commands 204
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has a higher correlation with a trigger command (e.g., an
insertion of the object 202), as described above with respect

to FIG. 6.

In some embodiments, the menu module 116 can restrict
the analysis to a predetermined number of historical com-
mands. For example, for a given trigger command, the menu
module 116 can analyze sequences of commands including,
five commands to determine which commands are correlated
with the trigger command.

In some embodiments, the menu module 116 can associ-
ate data describing historical commands with an entity
profile for a user or other entity that 1s logged ito an
application that includes or uses the menu module 116. An
entity profile can be used to limit the number of historical
commands analyzed by the menu module 116. For example,
the menu module 116 can analyze historical commands
and/or sequences of commands performed by an enfity
during a session 1nitiated by the entity. Limiting the histori-
cal commands analyzed by the menu module 116 to histori-
cal commands associated with a given profile can be used to
generate a context menu that 1s specific to a given entity.

The method 500 further involves generating a context
menu including the subset of commands 1n response to
receiving a request for the context menu after performing the
trigger command 1n the application, as shown 1n block 530.
For example, the processor 104 of the computing system 102
can execute the menu module 116 or other suitable pro-
gramming instructions to generate the context menu 402 as
described above with respect to FIGS. 5-8.

In some embodiments, the menu module 116 can generate
a contextual menu using predicted commands based on a
s1ize ol a display device 112 and/or a size of a graphical
interface used by an application. For example, the menu
module 116 can determine that a size of a display area for the
display device 112 and/or a graphical interface for the
application 1s less than a threshold size. The menu module
116 can provide the context menu 402 that 1s limited to the
subset 302 of the contextual commands 204 based on the
s1ze of the display area and/or graphical interface being less
than the threshold size. A JavaScript function or other
suitable function of a programming language used to 1mple-
ment the menu module 116 can be executed to determine the
s1ze of the display area and/or graphical interface.

In additional or alternative embodiments, the context
menu 402 can be customized to the size of the display area
of the display device 112 and/or a graphical interface for an
application. For example, a context menu 402 can 1nclude
fewer commands for smaller display area or graphical
interface sizes and can include more commands for larger
display area or graphical iterface sizes.

General Considerations

Numerous specific details are set forth herein to provide
a thorough understanding of the claimed subject matter.
However, those skilled in the art will understand that the
claimed subject matter may be practiced without these
specific details. In other instances, methods, apparatuses, or
systems that would be known by one of ordinary skill have
not been described 1n detail so as not to obscure claimed
subject matter.

Unless specifically stated otherwise, 1t 1s appreciated that
throughout this specification discussion utilizing terms such
as “‘processing,” “computing,” “calculating,” “determining,”
and “identifying” or the like refer to actions or processes of
a computing device, such as one or more computers or a
similar electronic computing device or devices, that manipu-
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late or transform data represented as physical electronic or
magnetic quantities within memories, registers, or other
information storage devices, transmission devices, or dis-
play devices of the computing platiorm.

The system or systems discussed herein are not limited to
any particular hardware architecture or configuration. A
computing device can include any suitable arrangement of
components that provide a result conditioned on one or more
inputs. Suitable computing devices include multipurpose
microprocessor-based computer systems accessing stored
soltware that programs or configures the computing system
from a general purpose computing apparatus to a specialized
computing apparatus implementing one or more embodi-
ments of the present subject matter. Any suitable program-
ming, scripting, or other type of language or combinations of
languages may be used to implement the teachings con-
tamned herein 1n software to be used in programming or
configuring a computing device.

Embodiments of the methods disclosed herein may be
performed in the operation of such computing devices. The
order of the blocks presented 1n the examples above can be
varted—1or example, blocks can be re-ordered, combined,
and/or broken 1nto sub-blocks. Certain blocks or processes
can be performed 1n parallel.

The use of “adapted to™ or “configured to” herein 1s meant
as open and inclusive language that does not foreclose
devices adapted to or configured to perform additional tasks
or steps. Additionally, the use of “based on” 1s meant to be
open and inclusive, 1n that a process, step, calculation, or
other action “based on” one or more recited conditions or
values may, 1n practice, be based on additional conditions or
values beyond those recited. Headings, lists, and numbering
included herein are for ease of explanation only and are not
meant to be limiting.

While the present subject matter has been described 1n
detail with respect to specific embodiments thereot, 1t will be
appreciated that those skilled 1n the art, upon attaining an
understanding of the foregoing, may readily produce altera-
tions to, variations of, and equivalents to such embodiments.
Accordingly, it should be understood that the present dis-
closure has been presented for purposes of example rather
than limitation and does not preclude inclusion of such
modifications, variations, and/or additions to the present
subject matter as would be readily apparent to one of
ordinary skill in the art.

The mvention claimed 1s:

1. A method comprising:

identilying a size limitation of a graphical interface used

by an application, wherein the size limitation results
from the graphical interface being displayed on a
touchscreen computing device;
determining, based on identifying the size limitation of
the graphical interface, that an analysis of historical
commands 1s to be performed for an object that 1s
editable by the application, wherein the analysis of
historical commands 1s used for providing a shortened
version ol a context menu for the object;
performing the analysis by idenftilying a plurality of
historical commands previously performed 1n the appli-
cation with respect to the object 1n the application;

determining that each of a subset of commands from the
plurality of historical commands has a higher correla-
tion with a trigger command than others of the plurality
of historical commands, wherein determining that each
of the subset of commands has the higher correlation
with the trigger command comprises, for each com-
mand of the subset of commands:
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determining a respective frequency at which the com-
mand 1s mcluded 1n a respective sequence of com-
mands that includes the trigger command and at least
one additional command; and

determining that the respective frequency exceeds a
threshold frequency for selecting commands for the
subset of commands; and

generating, 1n response to receiving a request for the

context menu after performing the trigger command 1n
the application, the shortened version of the context
menu that includes the subset of commands, wherein
the subset of commands displayed in the shortened
version of the context menu 1s selected based on the
higher correlations so that all commands 1n the short-
ened version of the context menu appear in the graphi-
cal interface having the size limitation and wherein the
shortened version of the context menu 1s generated
based on detecting a sequence of commands including
the trigger command and the at least one additional
command.

2. The method of claim 1, wherein determining that each
of the subset of commands has the higher correlation with
the tigger command comprises, for each command of the
subset of commands:

determining a respective frequency at which the com-

mand 1s performed subsequent to the trigger command
being performed; and

determining that the respective frequency exceeds a

threshold frequency for selecting commands for the
subset of commands.
3. The method of claim 1, wherein 1dentitying the plu-
rality of historical commands previously performed in the
application comprises:
identifying an entity profile associated with a session in
which the application i1s being executed; and

selecting a record describing the plurality of historical
commands based on the record being associated with
the entity profile.
4. The method of claim 3, further comprising;:
performing a command from the subset of commands 1n
response to an nput to the context menu; and

updating the plurality of historical commands based on
the trigger command and the command from the subset
ol commands.

5. The method of claim 1, further comprising;:

receiving a request for a full context menu ncluding a
plurality of available commands in the application,
wherein the plurality of available commands includes
the subset of commands and at least one additional
command; and

replacing the shortened version of the context menu with

the full context menu in the graphical interface in

response to receiving the request for the full context
menu.

6. The method of claim 1, wherein generating the short-
ened version of the context menu comprises excluding
others of the plurality of historical commands from the
context menu.

7. The method of claim 1 wherein determining that each
of the subset of commands has a higher correlation with the
trigger command than others of the plurality of historical
commands comprises determining correlations based on
command use information specific to a particular user, a
particular computing device, or a particular instance of the
application.
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8. A non-transitory computer-readable medium tangibly
embodying program code executable by a processor, the
program code comprising:
program code for identifying a size limitation of a graphi-
cal mterface used by an application, wherein the size
limitation results from the graphical interface being
displayed on a touchscreen computing device;

program code for determining, based on identifying the
size limitation of the graphical interface, that an analy-
s1s ol historical commands 1s to be performed for an
object that 1s editable by the application, wherein the
analysis of historical commands 1s used for providing a
shortened version of a context menu for the object;

program code for performing the analysis by 1dentifying
a plurality of historical commands previously per-
formed 1n the application with respect to the object 1n
the application;

program code for determining that each of a subset of

commands from the plurality of historical commands
has a higher correlation with a trigger command than
others of the plurality of historical commands, wherein
determining that each of the subset of commands has
the higher correlation with the trigger command com-
prises, for each command of the subset of commands:
determining a respective frequency at which the com-
mand 1s mncluded 1n a respective sequence of com-
mands that includes the trigger command and at least
one additional command; and
determining that the respective frequency exceeds a
threshold frequency for selecting commands for the
subset of commands; and
program code for generating, 1n response to receiving a
request for the context menu after performing the
trigger command 1in the application, the shortened
version of the context menu that includes the subset of
commands, wherein the subset of commands displayed
in the shortened version of the context menu 1s selected
based on the higher correlations so that all commands
in the shortened version of the context menu appear 1n
the graphical mterface having the size limitation and
wherein the shortened version of the context menu 1s
generated based on detecting a sequence of commands

including the trigger command and the at least one
additional command.

9. The non-transitory computer-readable medium of claim
8, wherein determiming that each of the subset of commands
has the higher correlation with the trigger command com-
prises, for each command of the subset of commands:

determining a respective frequency at which the com-

mand 1s performed subsequent to the trigger command
being performed; and

determining that the respective frequency exceeds a

threshold frequency for selecting commands for the
subset of commands.
10. The non-transitory computer-readable medium of
claim 8, wherein identifying the plurality of historical com-
mands previously performed in the application comprises:
identilying an entity profile associated with a session 1n
which the application i1s being executed; and

selecting a record describing the plurality of historical
commands based on the record being associated with
the entity profile.

11. The non-transitory computer-readable medium of
claim 10, further comprising:

performing a command from the subset of commands 1n

response to an mput to the context menu; and
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updating the plurality of historical commands with the
trigger command and the command from the subset of
commands.
12. The non-transitory computer-readable medium of
claim 8, further comprising:
receiving a request for a full context menu including a
plurality of available commands in the application,
wherein the plurality of available commands includes
the subset of commands and at least one additional
command; and
replacing the shortened version of the context menu with
the full context menu 1n the graphical interface in
response to recerving the request for the full context
menu.
13. A system comprising:
a processor; and
a non-transitory computer-readable medium communica-
tively coupled to the processor, wherein the processor
1s configured to execute instructions embodied in the
non-transitory computer readable medium and thereby
perform operations comprising:
identifying a size limitation of a graphical interface
used by an application, wherein the size limitation
results from the graphical interface being displayed
on a touchscreen computing device;
determining, based on 1dentitying the size limitation of
the graphical interface, that an analysis of historical
commands 1s to be performed for an object that 1s
editable by the application, wherein the analysis of
historical commands 1s used for providing a short-
ened version of a context menu for the object;
performing the analysis by i1dentifying a plurality of
historical commands previously performed in the
application with respect to the object 1n the applica-
tion;
determining that each of a subset of commands from
the plurality of historical commands has a higher
correlation with a trigger command than others of the
plurality of historical commands, wherein determin-
ing that each of the subset of commands has the
higher correlation with the trigger command com-
prises, for each command of the subset of com-
mands:
determining a respective frequency at which the
command 1s included 1n a respective sequence of
commands that includes the trigger command and
at least one additional command; and
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determining that the respective frequency exceeds a
threshold frequency for selecting commands for
the subset of commands; and
generating, 1n response to receiving a request for the
context menu after performing the trigger command
in the application, the shortened version of the con-
text menu that includes the subset of commands,
wherein the subset of commands displayed in the
shortened version of the context menu 1s selected
based on the higher correlations so that all com-
mands 1n the shortened version of the context menu
appear 1n the graphical interface having the size
limitation and wherein the shortened version of the
context menu 1s generated based on detecting a
sequence of commands including the trigger com-
mand and the at least one additional command.

14. The system of claim 13, wherein determining that
cach of the subset of commands has the higher correlation
with the trigger command comprises, for each command of
the subset of commands:

determinming a respective frequency at which the com-

mand 1s performed subsequent to the trigger command
being performed; and

determiming that the respective frequency exceeds a

threshold frequency for selecting commands for the
subset of commands.
15. The system of claim 13, wherein identifying the
plurality of historical commands previously performed in
the application comprises:
identilfying an entity profile associated with a session 1n
which the application i1s being executed; and

selecting a record describing the plurality of historical
commands based on the record being associated with
the entity profile.

16. The system of claim 13, wherein the operations further
comprise:

providing the context menu in a graphical interface;

receiving a request for a full context menu including a

plurality of available commands in the application,
wherein the plurality of available commands include
the subset of commands and at least one additional
command; and

replacing the shortened version of the context menu with

the full context menu i1n the graphical interface in
response to recerving the request for the full context
menu.
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